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Abstract. In the present study we illustrate the measures applied in 5 localities contaminated with 
enzootic bovine leucosis (EBL) in Bihor County. The use of serological tests of agar gel immunodiffusion 
(AGID) and ELISA for the detection of the EBL carriers and the strict appliance of general measures of disease 
control have permitted the elevation of the quarantine measures after 8-14 serological controls, with different 
periods, between 2 months 20 days and 12 months. In the studied foci’s, there was no reagent animal through 
AGID and ELISA for a period of minimum 2 years one month 13 days and maximum of 5 years 9 months from 
the declaration of the disease. ELISA detected a larger number of seropositive animals (2.11%) comparatively to 
AGID (1.11%). 
 
INTRODUCTION 
 
EBL is a retrovirosis encountered in bovines from all continents, with severe implications 
due to the reduction of the economic life of the animals, decrease of the productive potential, 
restrictions in bovine circulation and many others. Beside all these, there is also the real and 
potential risk of contamination for other species, including man.  
 
MATERIAL AND METHOD 
 
The observations took place in Bihor County, in 5 foci of enzootic bovine leucosis, from 
small private farms, respectively from the localities T, L, P, Chi and Che, on a period of 10 
years (1995-2005). For the detection of specifically antibodies, in the carriers for EBL, we 
used serological exams: AGID (agar gel immunodiffusion) and ELISA (7). EBL was 
officially declared when one or more animals had a positive response at the serological tests. 
The control of disease was realized through “partial sanitation” (sanitation through 
extraction). 
 
RESULTS AND DISCUSIONS 
 
The apparition of EBL inside the studied foci’s is to be correlated with the existence of 
isolation farms for this disease in the area. EBL was officially declared based on the analysis 
bulletins issued by the veterinarian sanitarian laboratory of Oradea County, following the 
obligatory surveillance exams. EBL evolution in the 5 foci is illustrated in table 1. 
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Table 1: The evolution of Enzootic Bovine Leucosis in 5 foci from private farms 
6. AGID 
positive 
7. ELISA 
positive 1. 
Foci 
2. Date of 
outbreak/ 
Date of 
disease 
eradication 
3. Testing 
date 
4. Interval 
between 
tests (days) 
5. 
Examined 
samples No. % No. % 
09.03.1997 - 588 19 3.23 35 5.95 
25.11.1997 256 590 15 2.54 33 5.59 
10.03.1998 104 534 13 2.43 22 4.11 
13.09.1998 180 352 10 2.84 18 5.11 
12.02.1999 150 490 7 1.42 10 2.04 
18.03.2000 366 528 5 0.94 6 1.13 
21.11.2000 243 299 1 0.33 3 1.00 
03.06.2001 192 453 2 0.51 7 1.54 
06.01.2002 183 392 1 0.25 3 0.76 
16.09.2002 250 348 0 0.00 0 0.00 
25.02.2003 159 395 0 0.00 0 0.00 
T 09.03.1997/ 
22.10.2003 
22.10.2003 237 368 0 0.00 0 0.00 
11.09.1998 - 522 19 3.63 26 4.98 
04.02.1999 144 506 13 2.56 18 3.55 
11.11.1999 277 413 6 1.45 14 3.38 
23.04.2000 163 401 6 1.49 10 2.49 
01.12.2000 217 322 3 0.93 6 1.86 
13.03.2001 103 296 2 0.67 5 1.68 
25.09.2001 193 302 1 0.33 5 1.65 
05.02.2002 130 243 0 0.00 2 0.82 
01.09.2002 206 261 0 0.00 0 0.00 
03.03.2003 182 301 0 0.00 0 0.00 
L 11.09.1998/ 
19.09.2003 
19.09.2003 196 389 0 0.00 0 0.00 
11.11.1999 - 221 6 2.71 10 4.52 
23.04.2000 163 206 4 1.94 10 4.85 
01.12.2000 217 195 2 1.02 8 4.10 
13.03.2001 103 184 1 0.54 7 3.80 
25.09.2001 192 200 1 0.50 4 2.00 
05.02.2002 130 213 0 0 4 1.87 
01.09.2002 205 226 0 0 0 0 
03.03.2003 182 199 0 0 0 0 
P 11.11.1999/ 
24.09.2003 
24.09.2003 201 205 0 0 0 0 
12.02.1999 - 319 11 3.44 16 5.01 
03.11.1999 251 327 9 2.75 10 3.05 
13.03.2000 130 296 5 1.68 8 2.70 
25.09.2000 222 254 5 1.96 8 3.14 
11.04.2001 196 221 2 1.79 5 2.26 
20.11.2001 219 237 2 0.84 4 1.68 
24.03.2002 124 225 1 0.44 3 1.33 
01.11.2002 217 206 0 0.00 2 0.97 
05.04.2003 154 230 1 0.43 3 1.30 
26.11.2003 231 211 0 0.00 1 0.47 
16.02.2004 80 222 0 0.00 1 0.45 
09.12.2004 295 237 0 0.00 0 0.00 
18.04.2005 129 219 0 0.00 0 0.00 
Che 12.02.1999/ 
12.11.2005 
12.11.2005 204 214 0 0.00 0 0.00 
12.02.2001 - 331 3 0.90 5 1.51 Chi 
 
12.02.2001/ 
13.11.2004                                                               24.11.2001 282 329 2 0.60 5 1.51 
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3. 4. 5. 6. 7.  
16.03.2002 112 326 1 0.30 3 0.92 
20.11.2002 244 314 1 0.31 2 0.63 
05.04.2003 135 295 1 0.33 2 0.67 
18.11.2003 223 305 0 0.00 0 0.00 
22.04.2204 154 286 0 0.00 0 0.00 
1. 
 
 
 
 
 
2. 
 
 
 
 
 
                     13.11.2004 201 311 0 0.00 0 0.00 
 
 Locality T was officially declared EBL foci on 09.03.1997, after a routine control 
according to the strategic program, when through AGID were detected 19 animals as positive 
(3.23%), and through ELISA 35 animals (5.95%). Application of the eradication measures 
against EBL through extraction of the infected animals, was followed by a decrease in number 
until 1 (0.25%) detected through AGID and 3 (0.76%) detected through ELISA. In the studied 
period (6 years, 7 months and 14 days) the total of animals detected as infected was 73 
(1.36%) through AGID and 137 (2.56%) through ELISA, reported to a total of 5337 analyzed 
samples. The first negative reaction at the serological exam was registered at 5 years, 6 
months and 8 days after the outbreak of the disease, and the eradication of the disease and the 
end of the quarantine measures was achieved after 12 serological controls on intervals 
between 3 months, 14 days and 12 months (table 1). 
Locality L was officially declared EBL foci on 11.09.1998, following the control 
according to the strategic program, when were detected 19 positive animals (3.63%) through 
AGID and 26 (4.98%) through ELISA. The application of the legal measures of EBL control 
through elimination of the positive cases was followed by a decrease of infected animals to 1 
(0.33%) detected through AGID on 25.09.2001 and 2 animals (0.82%) through ELISA on 
05.02.2002. It has to be underlined that on 05.02.2002, in this focus, ELISA detected 2 
positive animals, while AGID did not detect any positive case. During the studied period (5 
years, 8 days) there was a total of 50 animals (1.26%) detected as positive through AGID and 
86 (2.17%) using ELISA, reported to a total of 3956 analyzed samples. The result of the 
serological exam was negative at both serological tests after 3 years, 11 months and 19 days 
after the outbreak, and the eradication of the disease and the end of the quarantine measures 
was achieved after 11 serological controls on intervals of 2 months, 20 days and 9 months, 25 
days (table 1). 
In Locality P, EBL was officially declared on 11.11.1999, following the control 
effectuated according to the strategic program, when 6 animals (2.71%) had a positive 
reaction to the AGID test, and 10 animals (4.52%) to ELISA test. The application of the legal 
measures of EBL control through elimination of the positive cases was followed by a decrease 
of infected animals to 1 (0.50%) detected through AGID on 25.09.2001 and 4 animals 
(1.87%) through ELISA on 05.02.2002. We have to underline that on 05.02.2002, in this 
focus as well ELISA detected 4 positive animals, while AGID did not detect any positive 
case. Along the studied period (3 years, 10 months and 13 days) the amount of animals 
detected as infected was 14 (0.75%) through AGID and 43 (2.32%) through ELISA, reported 
to a total of 3151 analyzed samples.  The first negative reaction at both tests was registered 2 
years, 9 months and 19 days after the outbreak and the eradication of the disease, respectively 
the elevation of the quarantine measures was achieved after 9 serological controls at intervals 
of 3 months, 22 days and 9 months, 12 days (table 1). 
Locality Che was officially declared EBL foci on 12.02.1999, following the control 
according to the strategic program, when were detected 11 positive animals (3.44%) through 
AGID and 16 (5.01%) through ELISA. The application of the legal measures of EBL control 
through elimination of the positive cases was followed by a decrease of infected animals to 1 
 557 
(0.43%) detected through AGID on 05.04.2003 and 1 animal (0.47%) detected through 
ELISA on 16.02.2002. It has to be underlined that on 05.02.2002, in this focus as well, AGID 
test was not correlated with ELISA testing in detecting the diseased animals on 01.11.2002, 
when AGID didn’t detect any positive animal, while ELISA detected 2 (0.97%) positive 
cases. The same situation is encountered on 26.11 2003 and 16.02.2004, when again AGID 
does not detect any positive case, while ELISA detects each time one positive animal. Along 
the entire studied period (6 years, 8 months and 28 days) the amount of animals detected as 
infected were 36 (1.05%) using AGID and 61 (1.78%) through ELISA, from a total of 3148 
analyzed samples. The first serologic negative result was registered at 5 years, 9 months and 
25 days following the outbreak, and the eradication of the disease, respectively the elevation 
of the quarantine measures was achieved after 14 serological controls at intervals of 9 months, 
25 days and 2 months, 20 days (table 1). 
Locality Chi was officially declared EBL foci on 12.02.2001, after a routine control 
according to the strategic program, when through AGID were detected 3 animals as positive 
(0.9%), and through ELISA 5 animals (1.51%). Application of the eradication measures 
against EBL through extraction of the infected animals, was followed by a decrease in number 
until 1 (0.33%) detected through AGID and 2 (0.67%) detected through ELISA on 
05.04.2003. Throughout the studied period (3 years, 8 months and 29 days) the total of 
animals detected as infected was 8 (0.32%) through AGID and 17 (0.68%) through ELISA, 
reported to a number of 2497 analyzed samples. The first negative reaction at the serological 
exam was registered at 2 years, 9 months and 4 days after the outbreak of the disease, and the 
eradication of the disease and the end of the quarantine measures was achieved after 8 
serological controls on intervals between 9 months, 12 days and 3 months, 22 days (table 1). 
In all the 5 foci declared and studied, the first control measure was blood sampling 
from the entire livestock with age over 6 months, and serological control of the samples. In 
programming the blood sampling, it was taken into account that this operation to take place in 
spring, before pasture. Blood samples were taken before tuberculination and 
immunoprophilactic actions. 
The diseased animals were isolated in a way they did not have any contact with 
healthy bovines from the same effective. Milk from the infected animals did not leave the 
farm, being used as animal food, after thermal treatment, or the milk was used, with special 
approval in the ratio of the animals that followed to be slaughtered. No bovine leaved the 
perimeter of the farm, unless there was issued a special permission from the veterinary 
authority, regarding the immediate slaughter of the animal. The calves from the infected cows 
left the livestock only for slaughter under sanitary veterinarian surveillance. The places where 
infected bovines were hosted were cleaned and disinfected. As disinfectant was used warm 
solution of 2% caustic soda and Virkon 4%. All the chirurgical, obstetrical and zootechnic 
instruments used in the farm, was sterilized and disinfected as well. 
Following the elimination of the diseased animals and prior to the repopulation, all 
stables, equipment and other articles used for animals were cleaned and disinfected under 
official veterinary supervision, according to the instructions given by the official veterinarian. 
For the repopulation of the farms, there have been used only animals from areas considered 
free of EBL by the veterinarian authorities.  
  The disease was consider eradicated and sanitary veterinarian measures were taken up 
if the following conditions were accomplished: the animals with positive reactions left the 
livestock only for slaughtering under veterinarian surveillance; the same with the calves from 
infected animals; all the animals from the livestock over 6 months reacted negatively at 2 
serological tests at 6 months interval, after the elimination from the livestock of the infected 
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animals and of all the descendents; an epidemiological inquiry with negative results was 
effectuated.   
  
0
0.5
1
1.5
2
2.5
3
ID pozitiv 1.36 1.26 0.75 1.05 0.32 1.11
ELISA pozitiv 2.56 2.17 2.32 1.78 0.68 2.11
T L P Che Chi TOTAL
 
Picture 1: comparative results of AGID and ELISA test in the five studied foci 
 
 Picture 1 illustrates that through AGID test were identified 0.32 - 1.36% positive 
animals, while ELISA detected an increased proportion (0.68-2.56%) infected animals. 
 The controls effectuated through the both serological tests in the 5 studied EBL foci 
(table 1) reveals that the maximum proportion of positive animals established through AGID 
was 3.63% (locality L on 11.09.1998), and through ELISA 5.95% (locality T on 09.03.1997). 
In all tests the differences were in favor of ELISA test, which proves that this test has a 
superior diagnostic value of EBL comparatively to AGID. 
 From the data presented above we can conclude that the use of serological tests was 
able to lead to the eradication of the 5 studied foci (localities). We believe that the success of 
the antiepizootical battle was first of all due to the fact that tests took place on relatively 
regular intervals (with some exceptions), somewhere between 3 and 6 months and also the 
prompt elimination of the reagents from the livestock. The same possibility of indemnization 
of a livestock infected with EBL, using serological testing, was pointed out by other 
researchers as well (1, 2, 3, 5 and 7) who show that by the rigorous use of AGID testing, the 
eradication of the live stocks can be achieved, when the number of seropositive cases is lower 
then 10. A very important role in the process of eradication of disease was played by the 
complementary measures, applied as severe as possible. The eradication of the 5 studied foci 
is the proof that EBL eradication can be achieved using for the detection of the infected 
animals ELISA testing along with AGID and other general fighting methods.   
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CONCLUSIONS 
 
1. EBL was introduced inside the studied foci’s through the acquirement of animals from 
the isolation farms for this disease in the area. 
2. The sanitation of EBL in five foci (localities) in Bihor County was achieved through 
partial sanitation procedure. 
3. The sanitation program, elaborated according to the contemporary sanitary 
veterinarian norms, was initiated in 1997 and 1998 in 2 localities, in 1999 in another 2 
localities and in 2001 in the last studied locality.  
4. Detection of the carriers of EBL virus was achieved through serological exam, 
respectively AGID test and enzymatic ELISA. 
5. Concomitant use of the both serological tests (AGID and ELISA) and the strict 
following of general fighting measures against EBL contributed to the achievement of the 
program of disease sanitation.  
6. ELISA test detected an increased percentage of seropositive bovines (2.11%) 
comparatively with AGID (1.11%) throughout the studied period in the 5 foci 
7. The result of serological exam was negative at AGID and ELISA after an interval that 
varied between 2 years, 9 months, 4 days and 5 years, 9 months, 25 days.  
8. The elevation of the quarantine measures and the closing of foci’s was achieved after 
8-14 serological controls, on intervals between 2 months, 20 days and 12 months.     
9. In the sanitation of EBL in five foci (localities), an important role was played by: 
correct individualization of animals, rapid elimination of newly reagents, avoiding of any 
transfer of virulent material (milk, blood) from the infected livestock to the healthy one and 
the strict appliance of cleaning and disinfection of the places populated by the diseased 
animals.       
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